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SQ (MKD^^***t> (Hydrogen Silsesqu 
i oxane) ) 1, MSQ (J ^;W>;i/-fe^ > (Methyl Si 

lsesquioxane) )I, CDO (#-**> K-y K (C a 

rbon doped oxide)) jbh^lt^Kb Ltz^ifX 
$>ho Lt, SI^i^CVD (Chemical Vaper Depo 
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$<btc#L<(i, m3(ommtm4(Dmmmt7f)K sicn. sin, si 

C, S i CNH, S i CH, S i NH, S i OCH. ^v^/y^nrf'/^lt 
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[0 0 5 5] 

(6) ^3<7)^ltm^. ^40«Mt^|SI-(7)##^^^i-^itHJ: V) 



mmm 2004-3002645 



#M 2003-152743 



14/ 



[0 0 5 6] 

(7) ms^mmt. m4<Dmmtz, s i cn n sin. sic, s i 

CNH> S iCH, S iNH, <0\f*Ttifrfrt> d tX\ 
[0 0 5 7] 

[0 0 5 8] 

[0 0 5 9] 

[^onifeo^ft] 
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(Mtmm i ) 

mi (a) ^ti^c *&m<o*i nmHm&nwmm&'CK, *mfcm 

=f-**f&&ZtifcmLk (®^ffl&) Ctl^CuIl 0 lfcjgjfcu Cull 0 1 
*>-tfc*ft!*te/<y 7110 2 *r»jjfif *• $ <b fc, ftftttstij 7110 2 ©±fc 
BIQIfifeKl 0 3£3*/iU ^TOitflgl 0 3±i:iiftA'»j 7 )|i 0 4£it;» 
U »ttA>J7H 0 4O±tc^F«l*ll 0 5«n o 
[0 0 6 1] 



ftlE# 2004-3002645 



#® 2003-152743 



if : 
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m?Ll£, S i N, SiC, Si CN, S i NH, S i CNH^m^ 
f)Oiii^<7)I*^-ft LTIi, S i N (_fcjf) /s i C (Til) , SiN 
/SiCN, SiN/SiNH, SiN/SiCHN, SiC/SiN, SiC 
/SiCN, SiC/SiNH, SiC/SiCNH, SiNH/SiN, Si 
NH/S i C. S i NH/S i CNH4Wi^ 0 *ft£4riE0tt £ Ltl±, ft 

[0 0 6 3] 

tit. mmmmmi o 3*3*0*1 0 5t±&&< fc*HBJBJut*>i£SMWik eg 

x.tf. ifeSMM£tt2. 0-3. 0t*t*, fiiVNIS. OJ^TOitE H 
SQ NKDy>^W+t> (Hydrogen Silsesqu 
i o x a n e) ) jg (^Jx.{^ Ty p e 1 2 TM) , MS Q 
**-9"> (Methyl S i 1 s e s qu i oxane) ) | (0O*.tf, J S 
R-LKDTM, ALCAPTM. IPSTM, HOSPTM) > BCB (vkf 



FlareTM)aUttSi OCH, S i OC Black D i 

amo ndTM, CORAL TM, Au r o r a TM. Or i o nTMfc*?) 4, 
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*v»t, mi (b) i,zm-rxo^ 7*}>u*sx}>hBu&&4*>x.y*->r 

[0 0 6 7] 

*v*T\ mi (C) oJf)ITOHl0 5O±I, is 

j: mmm i o 6 oii^ x zmm&s* >)Tmio2&x imam* vrno 
4<o±mKimik'V)Tmi o 7 ^Mt-5 0 

[0 0 6 8] 
[0 0 6 9] 

S i N, SiC, Si CN, S i NH, S i CNH^m^ -e*L 
&<0*»«it©ift*<fr:b*fc LTf±, S i N (±») /SiC (TJB) S i N 
/S iCN, Si N/S i NH, S i N/S i CHN, S i C/S IN, SiC 
/S iCN, S i.C/S iNH y S i.C/S i CNH, S iNH/S IN, Si 
NH/S i C, Si NH/S i CNH^m^o 
[0 0 7 0] 

4fc, «*t4«Wt/^7H0 7Oj|[Stt0. l-100nmWK, 
« 1 tt<{itM^@e^^tT«^ijiI^^i6^ t r^(7)^^, 1-2 0 nm 

[0 0 7 1] 

^tviui (d) ^txd^mm&;^)Tmi o 7^. 7 f/f^u * 
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:\ mi (e) iZTF-tx^izm^xm^mi o 7mmv>mm'*vTmi o 2 

[0 0 7 2] 
[0 0 7 3] 

*V>T% mi (F) K^-fi^ »A$#L/sE«»t*2WCuilM»a 
<^> c u semi 0 8 £^j&-r&<, C uESll 0 8 0JtK|fciH*ivN*'; ri 

10 9«n, £<OB& CuOl*ft*^ift|4, PVDft, ionized 
[0 0 7 4] 

tfTi. Sn, Zn^^^ilil^tnit^ Ta, T u W, S i £ 
[0 0 7 5] 

[0 0 7 6] 

(MW&B. 2 ) 

III 2 (A) **WO*2 0*Jt^]»oE«l*a-cii > i£i»#:St 

0 2, 0 3, /f ffittifKJR2 0 4feJ:lMTOii2 0 5 O-etL-e 
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TM2 0 3, 1F«12 0 4. «mttJKlE2 0 5. JgH&&/|£2 0 6 0JR|:« 
10 0 7 7] 

•K ^(:io-Cl^f<7)ii$:#tLT^t^v^ M£|f s i N, SiC, 
SiCN, SiNH, SiCNH^m^ **L^^f 
LTtt, S i N (_t/f ) /s i C (T«) . S i N/S i CN, S i N/S i N 
H, S i N/S i CHN, S i C/S iN, Si C/S i CN, Si C/S i N 
H, SiC/SiCNH, SiNH/SiN, SiNH/SiC, SiNH/S 
i CNH^m^ 0 flu i-T^L tzik^\,$&-f L & ^a^Jt £ L T 

[0 0 7 8] 

«Htetiii2 o 4tt*6jtiE*fe&iK wx-wr, hsq 

(>W Kn^y;H:^^t> (Hydrogen S i 1 s e squ i o 
x a n e) ) R % MS Q (^f ;Uv;V-tX^^4f> (Me t h y 1 S i 1 s 
esquioxane) ) 1, BCB {V yD^t> tfx^^ Vv^ n f 
f» m, »«H*:#t>*«*y^-|t, ^KliSiOCH, SiOCU< 

[0 0 7 9] 

mmmm2 o s^^^^^^hy/^^fgtcu^^iL^t^ 
ffn%ftAft2 o 6i±&%< £*>-mj>xt<Dmmmm*wx.&, itmmm 

it 2. 0-3. OZmtZ, HSQ MKny>y^^t^t> (H y d 
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rogen Si lsesquioxane) ) MS Q (^f;VyJH:X^ 
•***ty (Methyl Si lsesquioxane) ) 1, BCB (vtf 

L<»±SiOCH, S i OC^> L<(±^ ; }^«b^c^•»*"g•^/i^a^m, £>&v> 

i± >e *l h * mm iz l j& * f-e & 19 . n je& c r c v d mx*nm s *u> -> y 

[0 0 8 0] 

T08x.tfT U Sn. Zn^^Iitimtl)^^, Ta, T i > W> 

s i ^icr^ssHt^ *&v»«±-€-o«tJiK4ir*^y (m^m&) t 

[0 0 8 1] 

#;v>t\ 0 2 (B) K^f H/^ b t^lSI^^^-^^yf-^^t: 

fflv^T, 1F«)|2 0 4, 2 0 5. 2 0 6F i 3t:v^i9)^f'a7;V^y>l2 
0 7£ (Ej»flttEai?L4rl^NFH) IitS„ 
[0 0 8 2] 

&v>-c> H2 (o ^ti?c, oti)mm&mm2 o 6<o±m> & 
io f fi7)^-7y>i2 o 7 * : &j£-r2>mmmmwk2 o 60m, ^twera 
*6iByR2 0 5o«i®, &x&minnmm2 0 4ohm, ^j:WftA'V7i2 

0 3 0±WKif&Sttt^y 712 0 8 4r^jft-r*o 
[0 0 8 3] 

i<7)B#> y rjm2 0 8 < t k-JS^Lt^^fcvy a ^> iWbS' 

^UV^T^<, CuJC^-f *H£tfe»tt*^r-t*o flfliiwrs i N, SiC 
„ S i CN> S i NH> S i CNH&i?T?£*K <ttlt><Dffimm&<Df&fr&t>*t 
t LT&> S i N QJf ) /S i C (TJf ) > S i N/S i CN, S i N/S i 
NH> S iN/S iCHN, S iC/S iN, SiC/SiCN, S i C/S i 
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NH, SiC/SiCNH, SiNH/SiN, SiNH/SiC, SiNH/ 
[0 0 8 4] 

tit, Mm-tz>&m&^vTm2 o som^ao. i-ioonmSM< 

v\ 1-2 0 nm@Jg^ v , o 
[0 0 8 5] 

^C^-e, EI2 (D) !<Z7Fl-£7 l l zmm&s**)Tm2 0 7 ? U ^ 

v^T'di2 (e) ^t£o\,zm^TT^T)\sy^i/>m2 o 7mu<vmm®i^v 

TM2 0 2 ^x 7 f^^ t ^ ClOBt, K^2 0 7 OfO^Cff^&S 
[0 0 8 6] 

^v>T% IS 2 (F) ffMStt^gEISlif Kfl2 ul^l^ 

c u@e^2 o 9* : Bj&-t2>o Cumm2 o 9 <D±i t zmm j t±^vrm 

2 1 0*5J:TOMtt/^; 712 1 1 Zfmirz> 0 
[0 0 8 7] 

Z-ltT i, Sn, Zn^^IitI^tl)C:t^ Ta, Ti, W, Si 
[0 0 8 8] 

[0 0 8 9] 
[0 0 9 0] 
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H3 (a) izTF-txiK. *&w<omi<D$mmomm&'?i*. ^m&m^tf 

^K$*Lfc3MR± <7)S i CNI3 0 1±K, #?LKS i COHI3 0 

2, S i CNI3 0 3, #?UtS i C O HI 3 0 4, *1 0CuE*3 0 5, * 
&fc*T«C uE»flHifcJ&ft-*-* 0 #?L«S i COH13 0 2, S i CNI3 
0 S&XVt&ILWS i C0H13 0 4O^ftLOiII^7X7CVDft|:j; 

[0 0 9 1] 

SfcK, *1 <0CuE*W>J:«fcHU S i CN)]g3 0 6> S iCOHl3 0 7 
> S i CN13 0 8, S i COHI3 0 9, S i CNI3 1 0, *fcfr*»ir7 

[0 0 9 2] 

II 3 (B) ^i-J:-9tc, 7tM/y^f^TArFlM^ 

*3 1 1 fc^jftLfc. 
[0 0 9 3] 

•^3»**«»*Lfc 0 *v>-e, i3 (C) KTjrfi^ 
->>^3 1 1 £}fM1-&#?LS?S i 0CH13 0 7^)II(;, S i CNI (3 0 
8, 3 10) <D±mi^ S i CNI3 1 2ZJ&j8,Ltio 
[0 0 9 4] 

•C, B3 (E) KSti^K, **v>-c\ fvy>|3 1 1JS«0S i CNI3 1 
2£.x^/sf ! y^&o £OB» % S i CN13 1 2©Hm^Bill3 1 1 

SiCN!3 12(t iitfCito 
[0 0 9 5] 

£<7>f$, SiCN!3 1 2 0»*t*ii:TiCu^#mJU 
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TM3 1 2-C«t)*tT^*fci6, mmmm3 0 7rtKCuri*A9&trO£KFC 
[0 0 9 6] 

ifc, @£lt^3 1 l<D^lCi3V>T^^';TmS i CNI3 1 2**1^*$ 
*LT&, S i CN13 0 9 *>*feCu^-t-*Kfcffe/fyrttS-^4feie>, Cu 

[0 0 9 7] 

H3 (F) i:*ti ? f:f^^/;@e»CP VDftC i f) C u y~ 

3 5 0^3 ofr<DmMm*mz.2> z txc u(DffcM i ik*mtb, ^x\ cmp 

tffv»*«l4CutilFiKJ:i)|t*U t2<7)Cu@eil3 1 3fc»«Lfc. 
[0 0 9 8] 

^«>J:'9*wLT^JSfcL^»B»Ottffi«:Jttt'r&feie>, S i CNI3 1 2& 

[0 0 9 9] 

(i2©»J) DD I+ztyr^^ 
HI 4 (A) ic^i-i^ic, ^^0||2 0|li&^lOSE^«it-e^, #»^^t 
fM^ttfc^J: flg^nfr) ©BCB40 l_b£, #?LfCS i 0CH14 0 2. 
BCB$|4 0 3, BCB14 0 4, *10CuS«4 0 5, HftiTlCuE 

[0 10 0] 

Sfcfc^ £lOCuEHOJt«Bfc:W\ S i CN14 0 7, S i C0HI4 0 8 

> SICN14 0 9, SiCOH!4 10, S i CNI4 1 1 ^ftiUMt 
o 
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[0 10 1] 

®4 (B) ^ti9l:, 70'JV^77^yD-b^^ta 

vv>iB^?L4 1 2 fcjgjft-t & 0 
[0 10 21 

£Of$U fvy>KM4 1 2<7)ffM<7)^^T^Cuie»^ffiL, PP^*l£ 
C u ^tfc-T* ^\ S i OCHM4 0 7 tijfcff «^ 3 . 0 i^it^^fT^ & tz 

1 2^raic#^L7tCu^>[WIB#^^Lfv:o 
[0 10 3] 

fr^x, mmmm^z^x, r#m*mm% t°*m£Ltz^ 04 (o 

ti9t:BCBl4 13WL^ 0 i 4 (D) ^f^CBCBl 

4 1 3^^-y^sry^t. ^^|H4 (E) ^^-ri9^^v>ieM^4 1 5 
^BCBI4 1 3 ^7fA'^ L^o ^T"EI4 (F) K^-f £ d 

$.Ltz 0 

[0 10 4] 

<d c u ii*m &^v> rftjtK£ <t o xm^^mwrnm^^m-^ - 1 ^-e 

§ & o 

[0 10 5] 

^Oi^^LT^tTt^Se^Ottfi^Jt^f ^^^6, BCBJH4 1 6 £i> 
[0 10 6] 

^wbm k o xmw-r & o 
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j&i&ztitzmtiLt mmv&) <os i cms o i±k, #?lj?s i ochis o 2 

x S iC!5 0 3, Si Cm 5 0 5, A'J7^ *;HR5 0 6, §1<7)C uSfi^5 
0 4. ^&&TJlCuIBf&1ig£^)£L£o 
[0 10 7] 

ZbK, il^CuElOJi^Cli, S iCN!5 0 7, S iCOHl508 
. S i CNI5 0 9, S i COHI5 1 0, S i CNJH5 1 1 LT^J&f 

[0 10 8] 

£<Z>R5\ S i C15 0 3 t|lOC uBft%5 0 6 tO^^^^=Sr#A"t^ i 

Jf&JiGOTa, Ti, W, Si, Zr^^^iHT\ **ib<0i£&to, 

i-ettCVDfe^iOJSRL^Ta (15nm) WM*'J7Pfflv^; 0 
[0 10 9] 

#cv>-e, m5 (B) f:^ti^;7*> l JV^77'f-yn-bx*i^-ci8ffl 

*>>ffi*ftfll5 1 2 ZJ&J&LtZo 
[0 110] 

^cv^-e, HI5 (C) ^1"<fc 9 ^Ii:SiCI5 13»L^ 
.05 (D) l:^ti?t:, SiCl5 13*X5;f;^^u^v»-e, BS ( 
E) ic^i-i^l^ iv^/7y>ffi«5 1 2Jg^<50S i Ci5 1 3**-??- 
^vft&o £OP#, S i CI5 1 3©H^vy«i5 1 2 OJgffiKUfMK 
l^^^)^5:I^(;x7f>m*U ««KJC^Jfi$*LfeS i C15 1 
3 ttlfc^MtrfteJS-to 
[0 111] 

^T-, H5 (F) K^irX^iZ, CVDffita f)MU;Ta (15nm) 
^J7l5 14^tU f<0±;:p VDfeHJ: ») C u->- KitMU 2t 
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[0 112] 

J: ^ K LTM Lft#«EiOttliltttKt«^ S i CI5 13^ 
[0 113] 

«j£$*L*:&«Q: (mmm) <OS i CNI6 0 l±iZ^ #?LffS i 0CHI6 
0 2, SiCNl6 0 3, Cu!6 0 4^t,i5:§Tliei«t-5 o 
[0 114] 

*V»T\ H16 (B) KTfi-tXo^ #?LfSiOCHl6 0 2«^N 2 y 

^ Xy > *« v»i4N h 3 ^9 Xv^ ifoa^^^tf -7^ X7 tc i o T^sfi&fc * 

ScW^6 0 5 *MJ&-?Zo 
[0 115] 

86 (C > ^tl^:, SiCNl6 0 6,MSSiOCHi6 
0 7, S i CNI6 0 8, #?L«S i 0CHI6 0 9* AO'S i CNI6 1 0 O 

[0 116] 

*v>-<\ me (d) k^j;^ 7tf^>i:®s^t>x.,f^ 

^t>tfar^/vy>|6 l 1 #v>T\ B6 (E) K^t £ 

fc, fa7;^7y>|6 1 1 ^20 nmOS i CNI6 1 2 «r« 

[0 117] 

IH6 (F) K^tJ;^ SiCNl6 12tx 7 f,f, m . - 
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<om, r^T)uv^-yyme 1 1 nmmizj&j&ztu-zs i cni6 i 2im$:-£ 

•f-* h y -fmt LX^m-t^izib, &3LnS i OCHI6 0 2 ft^<7)^#fe&t£ 
^ihl"^ - £ a*-? § £ (#hb^ 6 1 3 ) o 
[0 118] 

Jtat^o &v>-c. CMPfcffv*jfc*ifcCu*wjBtei*>Bfe*u ^2ocuse 

16 14 ML^o 
[0 119] 

[0 12 0] 

tits &^2temLitmfcv*mimw:*fmu xT&mmtjmLt: 

, S*RiBJS3 0 X M/XH3MV/cm2 te-C*Mfr**j& 1 OfgfKiginL 

5 ) mmm&^ommm 

m7 (A) H^LfcOti, *&WKs^)T * 9 )V*&m\^tzWX3b2> 0 13 7 (B 
) K^LfcOti. *!^«r->>^^'>>E«i^aMBLfe«-e**o 0 7 (C 

?LIlilf^v^^^lffl«t^^ 0 0 7 (D) t^L/iOfi, ^fp^^ 
[0 12 1] 
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- ^ l i±*m<#mwi mmtmrn $ *tr * - a * * o * 

o 

[0 1 2 2J 
[0123] 

*Kl 3 0 2, *fttt'<i;rftl 3 0 3, 4RFL**mft*Kl 3 0 4, * 
mi 3 0 SiJi^iTOiili 3 0 2<7>-€-^-Ptt^««i-^ 0 
[0 12 4] 

^«n««Kl 3 0 4 J: 0 *^fk v>i fc#W»T?** 0 Milt t*7I^«I 
130 11*, JtM*tt2. 5-3. 0 HSQ Kny>y ;H: 

J****** (Hydrogen S i 1 s e s q u i o x a n e ) ) £ <«*. 
t*> Typ e 1 2TM) -C** c ifcfc&fc, lfT«niK«K2 3 0 1-ltt, 
MSQ (^^v;^4t^^ (Methyl Silsesquioia 
ne) ) K J SR-LKDTM. ALCAPTM, IPS TM, HO 

SPTM) -e*0, BCB (^e-^vnilr^^lf^^W^^nrx^) Mtr 
**K *«#yr-K (S i LKTM, F 1 a r e TM) T?** 0 ££>K, if 7 
MttMtSOlfi, S iOCHnO, S iOC Black Di 

amo ndTM, CORALTM, Aurora TM, Or i onTM^') & 

o 

[0 12 5] 
[0 12 6] 
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><V 7«W 1 3 0 3 tt. < t-»ja±«!>*fb* y a ^ 3 > 

w»*miT^TUv», sin, sic, s i cn, s i nh, 

S i CNH^m^o 
[0 12 7] 

**te,««wM(iatojia*^*>*i:LTtt, s in (±jd /s i c (t») , 

S i N/S i CN, Si N/S i NH, Si N/S i C HN> S i C/S i N. 
S i C/S iCN, Si C/S LNH, Si C/S i CNH, S i NH/S i N 
> S i NH/S iC, Si NH/S i CNH*mv\ 
[0 12 8] 

[0 12 9] 

«AfiT, Jtm*U2. 0-2. 8**-*-*, HSQ (MKn^>y ;H: ^^ 
*^r"9-> (Hydrogen S i 1 s e s qu i oxane) ) I (M*.t£\ 
Typ e 1 2TM) . MS Q (* ?-)VZs)\,*:X****yy ( M e t hy 1 Si 
Isesquioxane))! (Mx.lt, J SR-LKDTM. ALCAPT 
M, IPSTM, HOSPTM) , BCB (y^*/n*t>^^>yi/* 
n-rr-» M> #R#yvHK (S i LKTM, F l a r e TM) , *>L<f*S 
i OCH, S i OC Black D i amondTM, CORALT 

M, Au r o r a TM, O r i o nTMfcif) * L < »«*LfeC#W»*^« 

V fc*v> y ^ >*ftK* v 3 v V a > Jftftau v y a >**f«* 

[0 13 0] 

*m*ttR i 3 0 5«,^<t ^-fw±o«t, «n*ut 1302 
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t m-um\ i>L< ititmmmm vntmm i 3 0 4±H**v^t 

T'*^ 0 ^Jx(^ Jfcitm^<i2. 5-3. 0£^1-&, HSQ 
;HX ^^ f> (Hydrogen S i l s e s q u i o xa ne) ) I ( 
Ty p e 1 2TM) , MS Q (^;Vv;i/-fe****^> ( M e t h y 
1 Si lsesquioxane))! (^Jx.J£\ J SR-LKDTM, AL 
CAP TM, IPSTM, HOSPTM) , BCB \£- )V*sU ^ y tf*^ 
yyis?u7r» m, m®#V?-m (S i LKTM, F 1 a r eTM) , t 
L<iiS i OCH, SiOC (fajx.^ Black Diamond TM, CO 
RALTM, Aurora TM, O r i o nTM&t*) &t*-e&& 0 & L < til! 

i^C J: o Tli^T^il^t Ltv^T ^ iv^ 0 m*.li S i N, S i C, 
SiCN, SiNH, S i CNH&£f-e&l9, ^k^/i^ola^^i; 

Lrti. s i n cut ) /s i c (rm) , s i n/s i cn, s i n/s i n 

H, SiN/SiCHN, SiC/SiN, SiC/SiCN, SiC/SiN 
H, S i C/S i CNH, S i NH/S iN, Si NH/S i C, Si NH/S 
i CNH^m^o 
[0 13 1] 

*V>T-, Hi 3 (B) KSrJ-j^fc, 7tM,v^h^£tt^>x,f> 
^£fflV*T, ®P B TO«ftK^v>@EI&gl 3 0 6 ^ffM-T^o 
[0 13 2] 

*v>"C, Hi 3 (C) tZTji-fXTK, ^M^ N of^ IMli 3 0 2<7) 

±m, &xz/mmi 3 o e^m^iTOit^^vrMi 3 o 3<7)±icii 

tt^ti; 711 3 0 7 ^m-f^o 
[0 13 3] 

mm^^trv^T^^ 0 «;^';7I2 3 0 7li, S i N. Si 
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C, S i CN, SiNH. S i CNH, BCB (^V7y^7f>) fc^T?* 

*k ztit><Dmmm&v>m.fr&t>-£t lxh, s in (±jd /s i c (t@) 

„ S i N/S i CN. S i N/S i NH, S i N/S i CHN, S i C/S i N 
, S i C/S i CN. S i C/S i NH. S i C/S i CNH, S i NH/S i 
N, S i NH/S iC, S i NH/S i CNH^^^J:v\ 
[0 13 4] 

lt^i-^>Jp$(iO. l-100nmgg^<, ffil<{i«^i5W:^L 
T^K^S t<D^\ 1-2 0 nm^jg^H^o 

[0 13 5] 

HI 3 (D) Km-fZlK, M14^'J7ii 3 0 7 *x-yf^-^ 
U WMOlitt^'VTil 3 0 3 £^.y^^-t-&o £<7>Bf 

^immmmmm. 1304 otoM^^^j t^husi 1 3 0 7 k ± o xmt>tir\t*& 
tut* ^v^>ym~ffinLtzCutf&iinmm%&m.mi 3 0 4ftm-mx-t2> 

[0 13 6] 

&v>T% HI 4 (A) Kmirio^ J&J&ZfrtzW,mMKCum*&*t>&&tz 
Ik, WY*9fr\ 3 0 sm^W.t>fitzC uBft&l 3 0 9 £ CMP J: c« 
i-^> 0 £<OB3s C u S>«iMk*^fe«U PVDS> ionized-PVDfe 
CVD&> ^7XvC VDfe^ t'^fflv^ i t^ti ^>o ttz, Ztib^-ftlZ 

[0 13 7] 

tfc. Cu^l 3 0 9li, C u t"?2>±mfrb%2>o &SlZ.J&tX 

WLl$, Ti, Sn, Zn. S i & if £>^S&J1 & £ £ -*\ Ta, Ti 

A'JT>^H 3 0 8(i> Ta, T U W, S i & £ tf-tOftSfftW, 

*>*v^±^o«®m (in^ffl&) £^fc&&o SB«a*ffiost±, ^^jrwi 3 
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0 8fcJ:oT*ttS*LTV>*fcfc % PVD& i on i zed-PVDl CV 

^X7CVDfc iCVDfe ALDfe (At omi c Layer 
Depos t i on) ft if, v>r*LO*ft|c X oT^If* £ fc * c 

[0 13 8] 

(1114 (B) Kt^J:^ »j*$*LfcCuK*LLfc, /^J7iII 

1 3 0 3, e 7J§ n « 1301, if B «1 1 3 0 2 *#j(W-* 0 

[0 13 9] 

*V>T% (HI 4 (C) K^^K, 7*M^^hfc KJ &tt-f*>o: 5 r^> 

/Htl 3 0 8, CuI1 3 0 9^^^Cu77^Wn o 
[0 14 0] 

HI 5 (A) Km-tXi^ Cu^mA-J7«11 3 0 3, 
WRfeftKl 3 0 4, VHMfiiHRi 3 0 5, MftMti 3 0 2 *»iLtM 

[0 14 1] 

±BOB»«ia*ifcO*-rifc"C, Hi 5 (B) tta^J: 

[0 14 2] 
[0 14 3] 
[0 14 4] 
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mi 6 (a) K7F-t*fkw<om i<7)mn.mi±s mi 5 (b) ^-rm.m&m 

3<om&frt>, y'J3«E *>')3«I, y'j3>gm v'J^m 
a^kffii* WifeiSIR (1 3 0 2) £|&v>*:1il/£T\ *r*L&&e>mj&l** 

mi 6 (a) ktfu &m*mm> mm^B3 tmm-%<Q-?mu&ir2> 0 

[0 14 5] 
[0 14 6] 

mi 6 (b) ^t*^<7)ii 2<7)%mm\*, mi 6 (a) ^-mwiii 

l<?)fitJ&^ £*b^ ifl^ill 3 0 2<7)±tc^F H 1^Ml 3 0 5£>&&nU 
erx;i/~^-;v^^L/ilI«O^^F B mifMt*I<7)«F^«mi 301© 

ftt>*nc, mmmmmi 3 0 2t«u t^mommt, mmmi 1 tiwi- 

[0 14 7] 
[0 14 8] 

mi 6 (o \zmtt§tw<nmi3<o$mm*> mi 6 (a) \ZTF-tmmmi 
Komi&frb, ti>-m&±<D%&mWkX^ itmm^mmmmm (130 

4) X 19 «>^:§v««mmil (1 3 0 5) £K*v>rt:#j£tN -€-ttJSJL^<^«jS*±> 

mi 6 (o k^u fNffl&mw^ mfem ud^-^<?)tt«&ts, 

[0 14 9] 

»£J T-ab^^n^o^i 4oni&^oBen«otnov^r^-r^o 

[0 15 0] 

mi 6 (D) K*t**flO*l 4 0Hi&Wi, mi 6 (B) ^I^Wll 1 
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2 nmj&ommmmm 1302 o>ntt> c mmmmm 1304 u $ h 
mmmmm 1302 ^ft*> <9 k> «n*&if & 1304 u ji ra&isjig 

1 3 0 4<7)±CiP4iiiIl 3 0 5 fciiiJDU tfTX>l'-*-/l/*3&SLrt:1iWt 
O^fflO/ty 1 3 0 8 <0^{:iP|i|il 1 3 0 7 L> 

o#**Eii6 (d) k^u f^&wm, nwu 2 tteim— %<o-cmvfe 

[0 15 1] 
[0 15 2] 

016 (e) KTF-t^wvmi 5<Dmmmit, mi 6 (b) Km-rmmwi 

2 (Dmj&nmmmmm 1302 <o^t> <o $&<?>mmmm 1302 xn®. u 

mmmtm (1305) *wmLtzmj&x^ zti)>m<omm±, mmm 
1 2 tm-xmtmmtz^ r-#m^^it*-5, ^tMBii 6 ce 

[0 15 3] 
[0 15 4] 

mi 6 (f) tc^i-^^o^i 6<7)Hi^j(i, in i6 (d> Km-tmmi 
4<DM$Lfrh, mmmmm (1305) *$mLtzm&"?, tt&ftnmmt* 

6 (F) K^U fl$BH&ttlJI!tt> HJfe$|l 4 tlJi^R— 40t|«lt4, 
[0 15 5] 

o 

[0 15 6] 
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[0 15 7] 

5t-ei*, ^m^m^-im^fttimLL (m^m&) ^tn 7 0 1 

*o s^k, ^mmi 70 1 o_btc N mioJsmiMMtiR (x^v^f^- 

r) 1702, »2o*mi6iiK (fisiK^jn) 1703, m3<ommmm ( 

[0 15 8] 

££t% mi<Dmmmm (x7f>^F^^i). 1702^ bcb, 

SiC, S i N, SiCN, SiOC, Si 02, L < ti-eftib 
^«^»aEit*»J:v* 0 »2 0JH>)&ltK (£fMmi) 1 7 0 3l±, WilfHS 
Q (>>W Kn^v^/Mr****-^ (Hydrogen Silsesqui 
o x a n e) ) MS Q (^fil'y^-bX^t^tV (Me t h y 1 S i 1 
sesquioxane) ) I, BCB (v^tf— ;U ynH> Vv^ n 

^V) H, -7^ <9 9 74T*:V K (Black Diamond TM) , * 
" n ? (Au r o r a TM) , V ^-§1, 

**v^ti-€-tL^Sr#?L5f^t^Jl!l*^**«J:v> 0 i3^1^il (CMP* h y 
'*-m 1 7 0 41*, Si CN, S i N, SiC, Si CNH, S i CH, S i 
NH, SiOCH, BCB, jb&WZ&fflgl* y'J ii^iffflv^o 

[0 15 9] 

^V^T, HI 17 (B) ^$*LTV»&i^iC, 7 
x^fVy-^ffl^TMil^, /vy>U 7 0 5 Sr^-f&o 
[0 16 0] 

mi 7 (C) 7 0 6 tCull 7 0 7^± 

IE^v>>@eH^l 7 0 5 'vffi -TOBfC u ^Si&^^&fi, PVDfe 

, ionize d-PVDfc CVD&, 7°9X^CVDft, «#a6o£&, to 
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[0 16 1] 

8^T, Ell 7 (D) ^i-«t-9tC N &iHfcCulgll 7 0 7 tA'JTll 7 0 
6iO|&*£, ^JxJfCMP&Ki&flFSKiJ: Off % IB#£«j£-*-&$«*m 
li> Cu, Ag, A K N i, Co, Si, T i > T a i3iO f C:*L<b<7Mfc'g- 

[0 16 2] 

fCi^^-^l 1 7 0 8 Cfc^ < li C M P i; J: f) M 
[0 16 3] 

m^r. Hi 7 (E) tc, ftUosmiKiHR (Cuilfll) 1 

7 0 9£^j£U ^y>C u@a^=Sr#-2> CL t^tr ^ a c £^>flt, $4 <*>JBffl& 
UK (C u_tW«MI) 1 7 0 911, i3©lP»il 7 0 4 fcPI-<0*mt? 
&&£t«^-e&0, #3 1 7 0 4 KJSDTS i CN, S i N, 

SiC, SiCNH, SiCH, SiNH, SiOCH, BCB, hh^fc^i®, 

[0 16 4] 

(is-?-t> < iiCMP ^4L^*tl^^ f 7 7 ^ * 
, i3(OlF B miI (CMP*h y^HR) 1 7 0 3 t, i4<Olf||gtl (C 
u±I«ii) 1 7 0 9 fcfcflg— fl^rg, fc*vMirB 

[0 16 5] 
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[0 16 6] 
[0 16 7J 

(^Jfeffll 7) y>^;^-7y>@SH S i CN 

mi 8 (a) izm-rxdiz, ^mfcm+mmz*itzgM±. mmm *m 
fam^mmztitzmut mmi 8 o i^j&£*lt&*k 

0 nmOil^iFttiHl 8 0 2, 2 0 0 n m^|£ 2 OJfP B mii§l 1 
8 0 3. 1 0 0 nm<Dm3<7)mfflm%Wkl 8 0 4rt s l»f £*LTV>& 0 

z<d&, MKvmmmmm (iyfv^f-;;^!) iso2(±. cvd^t 

fc$,LtzitBW&2. 7©BCBlt^So ^20iriW (fiiTO 1 
8 0 3 (i, CVD&T^j&L7tJtSim^2. 4<D*-u? (Aurora TM 
) ItJb^o H3<7)iir^am (CMP* h vst-m) l 8 0 4 CVDSt 

vkLx^2>fritT&%^ 0 $?zztit><Dm*mm't2>mzi^ ■XMrnmnt-rizm 

[0 16 8] 

*v*-C % HI 8 (B) C^tJ:-?l:7t h t^/Stt-f ;e->J.>;/f->^ 

[0 16 9] 

mi 8 (C) l<zmir±i^ o$i?S iCNIl 8 0 4W±I 

. £ J; tflffi&ift 1 8 0 5 £ 0^® KJ? ?30nm<DTa/Ta Nll^' 

'J7^;H1 8 0 6MU iv^E«CCull 8 0 7 £a*6Mr 0 - 
OiCuOlJ6M^ii, PVDSCi VMJ&Ltzl 0 0 nmOCuH£v- 
^ItLt, m#M6o %mz£ *K C uWkZMtb&A,fz 0 
[0 17 0] 

^\@i8 (d) tzTF-rxi^ &m%cumi so 7&£t>\ ^vrm 

1 8 0 6£, CMPmzX^XW^-t&o z\<Dt%, ^3 0if»I (S i C 
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NI) 1 8 0 4 it&mc uIiiHo«i: LtftI #2 OJHlt (A u 
rora TM) 1 8 0 3 tmfc U -y&£»t* £ J: fcRfrC**, #3 
^^tl (S i CN) OTfcttWtfflCJfc^-yji 1 8 0 8 (*3-?-<b < liCM 

[0 17 1] 

^v^-emi 8 (e) iz^x^iz, m^r, s i cN^p>j^;*, &4ojvhh6 

Bm (CuilflU) 1 8 0 8 *50nmMU ^y>CuS«l^ 0 
OS i CN*><b3&£$*LT^Sfci&, ^-vll 8 0 8 W, &&v> 

firi^ $ senra oftJMMtt £ |6U: S £ £ £ a 0 

[0 17 2] 
[0 17 3] 

:£3&0jo|y&M l 8 to^ti^tSo 
(^S&0ll-8) v>^;V^vv>@g|t BCB 

mi 9 (a) n^i-i^ic, #^#m^^$^/c^± (0^m&) ^ jf&rt 

Ml 9 0 1 5&*5&&$*LT*5«K *-<a_tfc:5 0 nmOil^l^iHl 9 0 2, 
2 0 0 n m^l 2 OJlffljf&iitlg 1 9 0 3, 5 0 n ra^i 3 OJVffl&JgjBg 1904 
. 5 0 nm(0i4OiTOiIl 9 0 5 *LTV>;*> 0 
-OB#> ^lOJSra^Jl (xyf>^H;^||) i 9 o 2 fc£3<&J»Hifft 
II (CMP^^y^l) 1 9 0 4f±> CVDft^gj£LfcJfc8l*i|5 2. 7© 
BCBI^*oi2^iiI (e»mD 1 9 0 314. CVDtt-WJft 
L£itfim^2. 4©t-05 (Aurora TM) Jg|t?*& 0 g 4 OJflfflffe 
^11 9 0 5(iCVDSt«tfeJtfl$4. 2Wy'j3>|ftI^^ 0 £ 

[0 17 4] 

'^t% mi 9 (B) HartJ;^ y*YUi?x]>bRSSm*>^v s f'i' 

ffiiE# 2004-3002645 
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r*«v»r»W«Wrtlc^.>>B«Lj»1 9 0 6 «A+* c 
ill 9 0 5) KiorafetL-cv^fc^ 0 2 ^Xv^ttil:7*M/ 
mi 9 (C) £M> oj 0'>'J3>BMbill 9 0 5O± 

axxmmmi 9 o evmm&zvtmmizmz 3 o nmoT a/T &nmm 

*VT*9*Wkl 9 0 7 «U EiftCCuMl 9 0 8 *«M>&tro -<7>B# 
CuOt^Mli, PVDfeCi &»J8Lfcl 0 0 nmOCuK*->- K/f 

[0 17 5] 

mi 9 (D) KTF-tZo^ ^Cull 9 0 8fei^ 
1 9 0 7 ^ CMPftKloTR*t4. *4 0*ntt*Rl 9 0 5 

ti^£K|£*£*L, «3 0«niK«il (BCBI) 14, ^iCui^^l 
ItLt^U m2<7)mmm (Aurora TM) ***ffi U *\*— 
»**£fc*Rf<\> L*U ^3<7)iF B «I (BCB) 

-v« 1 9 0 9 (m<»CMPCJ: 5«4U**(H^h5^, ^ 
[0 17 6] 

3fcv»-CHl9 (E) fc||v»T, BCBH*4, JUOMftHK 

(Cu±IiiI) 1910t50nmMU ^>Cui»t#i 0 £0 
B#, i4©l»Il 910^ H3 0imil 9 0 4 tl^-OtmT* 
*BCB*e,3&ft$*LTV>*fc*, ^-vil 9 0 9W, fi*U *4v»|± 

[0 17 7] 

^oniim 1 9 K^xmm-f2> 0 

(MMW 19) y y)V ^ v ;^;77'j-/s i CN 
HI 2 0 (A) K^-TiMc, 4&«#X?^A$tL^gMLli (m^wfr) ^ *g 
If IS 2 0 0 l;d*^J*S*LTiJ»K ^±t5 0 nm©ilOif«l2 0 0 2 
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^-v*: 39/ 



> 2 0 0 nmOi2<Z)fF B mil2 0 0 3> 1 0 0 nmO#3 0«IWj*fij&J8t2 0 
0 4, f4 0iF B «)i2 0 0 5a*»g3*f0>a 0 

*10«ra*fij»lil (x7f>nH;^-I) 2 0 0 2li, CVDjSf 

mLfcs i cnit^^o m2v>mmimm ammmm) 2003^ cv 

Dft (#L<fi77XYl^) 7 <D (BCB) JglTfc 

Zo &3 <Dmm&mfc (CMP Xhys*-m) 2 0 0 4f±, CVDfttML/; 

z^fxn^ 0 ztzztit><7>mzmm?zmzi*, ^mwtit-rizmm&mz 

El 2 0 (B) K7F-f £ 7 y * Y bfiLB&J 

«*t& > y)v*v*-Ty vmitrnm 2007 sit^ #ix. t*, 1 

EDM2 0 0 2 5 9 9 ^tt <b & JfO^ (^ttl) 

[0 17 8] 

&v*-e, 02 0 (C) K^f J^K, <£W, of 0 S i CN12 0 0 A<D±M 

, & i zmmm 2 0 0 5o«wio f jiffii:cui2 0 1 1 £s#&&o £ou# 

Cu<Ol*a^ftli, PVD&KJ; O^Lfe 1 0 OnmOCuIiV- Kg 
fctT, MOCVD&KJ: «K Cui^Mo 
[0 17 9] 

^ H2 0 (D) izm-tXiiZ, £ci!)&Cu$|2 0 1 1 CMP&Ki 
oTl^*1-^>o -Otl, ^3<^1W1 (S i CN1) 2 0 0 4i±£fiJCu 
W*"*««Wi: tTfM? U i20ini (Aurora TM) 2 0 0 3 

&nm-t&zb*m<:#^ m3<Dmmmmm (s i cn) 4 o 4^i(:wi 

KJ:*^-^« 2 0 0 8 tf*3gj&$*L*o 
[0 18 0] 

EI2 0 (E) tC^i-i^H, jfcv*T, S iCNH^S, i4^H 
imm (Cuilill) 2 0 0 9t5 0nmMU ^v>CuIg||£#& 
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o -<^b#> §4^1112 0 0 9 ^ %3<vmmmm2 o o 4 tm-vtt 

^ S iCN*&«Mft$*LTV**fcJ6, ^-y'I2 0 0 8 ^M> 15:M> 
[0 18 1] 

12 1 0 l*»***tT*tK ^±i:3 0 0 nm^lW1iIl2 1 0 2 
, 5 0nmOi2OiF^tl2 10 2, ^§$*LTV^ 0 
[0 18 2] 

-OB#, «2 1 0 1 fcJ:^ #l<0«mjftfHR2 10214, CVDW 
*Lfctt»t»2. 70BCBIW. §2 0^TOtM CttMttR) 5 0 

[0 18 3] 

^■C, 02 1 (B) Ktt^Xt^ 7tM/y^>t^tt^>x, f > 
^*ffi^r«n««Krt^^T^rT'>>B»#2 1 0 4 fc^jftf*. £OB# 

t- y vmtmm 2105 ^At«ott«ifl 1 9 kb* tfco t 

o 

[0 18 4] 

*v>T\ B2 1 (C) ^f<t^^^W, o*DS iCNJK2 1 0 3 <?>_tm 
> **WE«»2 10 4o||iBf^j:Ofj|51BriCCuil2 10 6MJe)atr. <r<?>B# 
CuOl*a*m P VDifcfcJ: *»j«Lfc lOOnmOCuK*/- K* 
tlt > MOCVDSlUf), C ul^I^fi, 
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^-v: 41/ 



[0 18 5] 

B2 1 (D) K^-f J:?*::, <SHB4CuR2 10 6«:, CMPfiti 
otlitSo i3 0fFlitJ| (S i CN1) 2 1 0 4{i^f!JC u 

m^tmmz^Km^ti, (bcb) 2 1 0 2#iwu * 

2o«iaM&g*i& (bcbjh) msKitmrnK £&y*-i?m 2 1 0 7 

[0 18 6] 

3fev»TN EI2 1 (E) i:^tJ;9^ BCBi^jSi, &3 0JBH>fe 

mm (Cu±IMI) 2 1 08*5 Onm^jftU »WR*»B C B <Dfrfrb1& 
t^tL^^vy>Cu@a^mo uOSI, ^3^1FI»I2 10 4i:, $4 
^iri^l2 1 0 8 tWl— <W#T£&BCB^ffM£*LT^&*:ae>, ^ 
-v/12 1 0 6 *&v»»±«^fe$-fr, Se»^M!HI^14*fR]±^ 

# & o $ (IS ffll i(6i»J8l**B CBl^^f) ffM $ *LT S 

[0 18 7] 

*f&EOHiftfll2 li:ov»TRit*. 
(21*600 2 1) fa7JV/vy>ffit S i CN 

£ a T jT v v > gelt fcjfcffi L £01J * RWT & o 
[0 18 8] 

HI 2 2 (A) C^ti^:, ¥##*T#5&fc$*tfcai#± (H^H§) K, 5 
0 nmOf l<7)if«I (xyf h y^-lR) 2 2 0 1, 2 0 0 nmO 

#2 0«m46Mt (®SI*^JR) 2 2 0 2, 1 0 0 nmOi3(7)lFWl2 2 
0 3*^»«$tL-C*0> ZtibZnmLXCumm2 2 0 4^Ta/TaNtf 
> ^;H2 2 0 5 iZ-M.frtiXj&J&ZthX^&o C uE«lO±«B£li5 0 nm<Of£ 
4 0JiP ( gffeft)gl (C u±Vkmm) 2 2 0 6, 2 0 0 nm^)f5(7)lFMl (tf 
TSF^) 2 2 0 7, 5 0nmOf6(DiF|j%il (xyf 
2 2 0 8,. 2 0 0 nm<Z)f7 0lFliffeIl2 2 0 9 (l&Mm^il) , 1 0 0 nm 
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^-s*: 42/ 



<^i8 0lffl^t|i2 2 1 0, 5 0 nm(Dm9<Dmm%&mm2 2 1 l^fiLt 
[0 18 9] 

£<7>P#, ^101F«1 (^v?->yzYv^-m) 2 2 0 1, 3160^ 
y ^ > h yS—W 2 2 0 8li> C V D StrffM t tz JtR *^ 2 
. 7©BCBlt*4. ft 2 (fiSHWIR) 2 2 0 2, ftS^Sffi 

(t'TiFli) 2 2 0 7, ££tfft7<a*NI&ltjR (®Mm^m) liCV 
D&T^LfcJtR*2f5 2. (Aurora TM) i^So ft 

3 0lBIi)|2 2 0 3, ft4<?>/lffl%&]R2 2 0 6, £ «fc I^ft 8 OJg ffl&j&jg 
22 10f4, CVDWiL^ SiCNT^I, 0 f9 0iF«l22 11 
ttCVDS-eMLfcS0 2 I-e*S, ft, iitfLf;mtt^f lUfc^ 

[0 19 0] 

HI2 2 (B) ir^i^K:, 7* H^^hfcKJCStt^*>iy^j/ 
[0 19 1] 

EI2 2 (C) 70V^htS£^t>x 7 f> 
^I^tfa7A//7y>i;^>2 2 1 3 ^Mf-6 e 
[0 19 2] 

B2 2 (D) ^i-i^JC, <£rM, Oi 19 S i 212 2 1 1 OJi®, 
*J:fl f fa7Jl'/7i/'/|2 2 1 3<Z>$J»5<fcU^®&cJ?£3 0 nm(DTa/T 
aN**/fi;r>^;l/JR2 2 1 4&PVD&&CJ; O^j&f &o 
[0 19 3] 

^CV^-e, El 2 2 (D) War* J: 7 fc, 2 1 4«$^ ffijftft 
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[0 19 4] 

H22 (E) KTFirX ? fc, &?jfiJ&C ul2 2 1 5£«fctt\ ;t'J7| 
2214^, CMPftCiotiit^o S i02^"b^-i)i9Ol 

^^112 2 11li, Cu-CMPf$K5t£^|&*£*l.;z> 0 ^80^r^mm2 
2 10 (Si CNi) (iu ^f(ICuM^*B#<7)^flii:LT^1--?)^ ^<Dm 

mMmm^±z>yj-ism2 2 1 6 (&zh < ^cmpic^ ^ii^lt^m^ 

[0 19 5] 

^T%B12 2 (F) K^i-i^tc, ^v^T, SiCN^t)^, flOOf 
(C u±I§H) 2 2 17*50 nmMU ^y>CuS£I^ 
3o ^OBf, §9(7)1^112 211t ^1 0Oif»l2 2 1 7 tffl 
-Un<OS i CN^^^^tLTv^Ttae), ^-S^i2 2 1 6 

[0 19 6] 

mm-tztitb^ stmmzmw-f&o t-r\ itmmz 

(Jt»j i ) 

mio (a) Km-tzoK, ^mi¥m^M^ittzmm± m^m ©sic 

m 1 0 0 1 JLK, #?LH S iOCHH 0 0 2, SiCI1 0 0 4, f lOCu 

ran oo 3, frhK&Tmcnmm&itrtm^tzo 

[0 19 7] 

^160Cu@E«tO±^^{±, Si CHI 0 0 5, SiOCHH1 0 0 6, Si 

CI1007, #?ljcs i cmi o o 8^mst7to 

[0 19 8] 

&v^ N 010 (B) tc^i-J:^^, 7tf'jy^7 7^-^n^^T 

ttlfjE^F 2004-3002645 
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44/ 



y-*i'>mmi 009 zj&i&Ltzo 

[0 19 9] 

&v>t\ Hi 0 (C) K^-tJ:^^ PVD^ffli/^ffiKTa/TaN* 
f)^^tiAU7^^;vil 0 1 0*^U, ^±CPVD^:i»)Cuy 
- K«£?&£U ^fl#*oife|:i»)Cu)ll 0 1 1 £*£8tLfc 0 

T ^ * X. Xf C u & CM P J: o T8fe*f * itt, £«£ttlfl|£ 

[0 2 0 0] 

«r o i d l t ^ l * 0-m mm<7)&m & nm t tz t £ ^ „ ^jt^^ 

[0 2 0 1 ] 

(itmm 2 ) 

mil (a) ktfi-xi^ ^mfom^tfMi&ziifz&ffiji m^m <ds i c 

mi 1 0 1±K, #-?L«S i OCHUl 10 2, 7 * * )VWkl 104, fl 
(DCnUmi 1 0 3, ^?>**T»CuB»fll3aS:^JfiL/io jjftiftte^ 

vrmi i o 5, iriwi i o 6, rtvrmmmi 1 o 7, mmmmi 1 

0 8*MUIIEU, 
[0 2 0 2] 

mn (b) k^-j^k, 7* hv vy?7j~-yu*xzm^x 

fvy^Mi 1 0 9 Sr^jSbfeo 
[0 2 0 3] 

&V>-C\ mil (C) C/TfJ:^:, CVDfe^t^W:Ta/TaN^ 

, ^•ctfftoiftbocuii 1 1 izmmi>tzo &^x\ &m*/v)7 



ffiSE# 2004-3002645 



Wm 2003-152743 



^-v: 45/ 



* 9 )V& X XFC u £ CMP ic J: o TI5fc*"t& £ £ &m&Wffl&*1&J& Ltz 0 
[0 2 0 4] 

Jt»J3Hov-Tm^^^>o 

atmm 3 ) 

[0 2 0 51 

Ell 2 (Al) ££^(111 2 (A2) X o ^ 

(m^m&) OSiCH20 1 ^?LJCS i OCHH1 2 0 2, Si 
CI1 2 0 3. a''J7^^;H1 2 0 5> mi^CuBSIfcl 2 0 4, ^£>&&T 

[0 2 0 6] 

^1 u@E^<7)±g|5^{i. S iC11 2 0 6> SiOCH11 2 0 7, Si 
CMl 2 0 8. #?LSfS i CI1 2 0 9 £«*U ^'JTlfiill 2 1 0 £iRJi 

[0 2 0 7] 

3fcv>t\ 7* > 'J v ^7 7 - ^n-bx ^fflv^tja^7 > U 
^t>x^>^J:77y>^n^^^ *--vv>MUffl 2 1 6 

[0 2 0 8] 

£OB# N IH 12 (Al) TNi, HI 12 (A 2 

) Jfc^JtLT, S i CIl 2 0 7 *^&W^&J&J&1jife*7f;Ltz 0 m 

12 (Al) "C«\ ^v^-y^m^S i Cll 2 0 7Tb^^mh^(DKnLX 
. Ell 2 (A 2) -C(i. SiC11 2 0 4 «J «b *L& (Dtm WtX*$>2> 0 ttz, kf 
TJ^^C u^mi-^^iC>^^^>^^P|]^^7^C u 1 2 0 8/^JitKtt*-f 

[0 2 0 9] 

fcBfE# 2004-3002645 
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El 12 (B 1) , 1 2 (B2) KmiTZlK, fa7;K7 

-»*^®»cs i cmzj&mt&o 

[0 2 10] 

Hi 12 (C 1) , £J:OT1 2 (C2) i:^tJ;^:, ^I^x 7 f 
/<y*U tfTJge<DS iC11 2 0 6£B£*^-& 0 £<W, ^I^C&^TiillJ 
12 (CI) KTF-fXoK, *-s*-x-v?->-ymz^ 11 2 0 3^X7f> 

WJT(±, HI 2 (C2) KTfitZl^, *-^-3-y?-yy\ziti-$-h^-v> 
^>&<> #-?LffS iOCHH 2 0 2n\zm^mif (12 14) ^§&£i-&o 
[0 2 11] 

m^m y - * mm zm&Ltitzz, *$mm k^l tz^mft-mw. »± y - * * 

[0 2 12] 

Ifc«!l4 t:o^t^fS, 
(Jt«E«4) 

[0 2 13] 

02 3 (A) i:/7t±^:, ^af^5i^«^£ £ tifz%M± (m^m&) fc, 
j£IR2 3 0 l&feJ&ZHX&t), *<D±K5 0 nm^l<7)ilW (^^ 

2 3 0 2, 2 0 0 nm^i2OinHil (l&tHMBI) 2 
3 0 3, 1 0 0 nm(Oi3^)imi2 3 0 4 rt^tJi £*LT*3 *K ZfrbZW 
1LTC uMfflL2 3 0 5 *LTV>& 0 C uE«ft<0±*Bfc(i 5 0 nm<5|4 
<0* 115*63*111 (C u±§Il) 2 3 0 6 3&*5£j&£*LTv>&o 
[0 2 14] 

B1<0IF»)| (X7f>^h^-)l) 2 3 0 2 &. CVD& 

ffiiE#2 004-3002645 
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T^LfcS i CNItiSo ^20f«I (©Mm^M) 2 3 0 3 ti, C 
VD&T^j£LfcJtli*ip2. 70BCBIti^ 0 i3<01«I (CMP 
*>y/<HR) 2 3 0 4fi, CVDfeTi&SLfc, SiCNT^o 
[0 2 15] 

CCl-eti, £4 0/Bliq%ifSlg2 3 0 6 £>ft;i& i £ t?»5iWOJtie«rff o fc„ 

i CNI2 3 0 6 «rfflV»fc«|jt*H2 3 (A) fc, I^^tLTS i C$12 
3 0 7«rfflv^fl|jt*H2 3 (B) S i N12 3 0 8»^^i2 3 
(C) H^LTto ft> S i Cl^ilh'S i NK£JBv>fc*^KIi^-s;ji2 3 
0 9«$tLTV^ 0 

[0216] 

itt^>(7)#@£^«^(7)^sg^jtJ±^it^t^m^lli2 4^i- 0 S i CN 
Ilfflv^^tcii 4 M V/ c m tj|^^ S i CK^itrs i Nl^fflv^ci 
^:{i2MV/cmtt^C:t^^ 0 HJ2 5K. «<7)TDDB (t im 
e dependent dielectric breakdown) M 
%i*mir 0 15 0rt\ 1. 5MV/cm^H/^*S=14 0nmfl)BfflRH 

ics o o mmmuL tztzz^ s i cm&zvs i Nm*m»tz*'bMtfflw 

[0 2 17] 
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[0 2 18] 

[HI] 
[0 2] 
[0 3] 
[IU4] 
[0 5] 

^^O^ 3 <£ &^S#li£ft^$^X®!l!ffl0T-&;g>o 

[0 6] 

[07] 

[0 8] 

[0 9] 

[HI 1 0] 

[HI 1] 



tiiiEi|#2 004-3002645 



#12 0 0 3-1 5 2 7 4 3 ^-v 

[112] 

[mi 3] 

[Ell 4] 

[mi 5 j 

mi 4k$k % ^m<Dm3^mm<D^mjzx^^m^mm<7)mMj:mmmm 
[mi 6] 



*§tw<Dm 1 1 7^m^ 1 6 <7>mm\\z x z^fcm 


lr M4^t T £9 ri 
M. ^m_L>l3E EOT D 


[Hi 7] 










[m 1 8] 












[019] 












[HJ2 0] 






*$&m<nm 1 9 






[H2 1] 












[m2 2] 












[13 2 3] 








[EI 2 4] 
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[IH2 5] 

IB$SThJ?)T DDB (t ime dependent dielectric 
breakdown) III 

10 1,201 fl^Cul 
1 0 2, 2 0 2 «a*>J7I 

103, 203 mm&mm 
104 mm&^vrm 
i o 5 mm&mm 

10 6 fa7;^7y>|!S| 
10 7 ^Utt^ 1 ; 71 
108 i2«CuI 
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mm 

[mi] 




(A) ( D ) 




(C) (F) 
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(C) (F) 
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[H5] 




(A) (D) 




msmrnm® 
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•606 



1 




* 




I 








<kk<s<<\v 





•613 



(F) 




611 




614 



[E16]^WiJ(i) 
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[EI 7] 




miE# 2004-3002645 



&m 2003-152743 



^-vl 8/ 




CHI 8 ] ^^J®7* a. TtV?*r is > 
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[Ell 0] 




CHI l o]J*tfc#KD 

pvd^d T*#>v%m^tz.m& 
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[mil] 
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10 1 2] 




(Al) (A2) 




(CI) <C2) 



cm 1 2]&mm® 
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ttliE# 2 0 0 4 



-3002645 
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14/ 




tbSE^2 004-3002645 




(B) 



ffifHf 2 0 0 4- 



3 0 0 2 6 4 5 
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[016] 




1305 
1309 

1308 1304- 
1307 
1303 



1309 
1308 



1305- 
1301- 



1309 1305 
1308 1304 
1307 
1303 



1305-v 



1301 




(B) 




1305 
1309 

1308 1304- 
1307 
1303 

1309 

1308 1302 " 
1303 1303 
1309 

1308 1304 
1307 
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1301 



1309 

1308 1304- 
1307 
1303 
1309 

1308 1304 " 
1309 

1308 1304- 
1307 
1303 




1301 
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1308 
1307 
1303 

1304 



1309 
1308 
1307 
1303 

1309 

1308 

1309 
1308 
1307 
1303 

1302 



1309 
1308 
1307 
1303 
1309 
1308 

1309 
1308 
1307 
1303 

1304 



ffi!E# 2004-3002645 



#12003-152743 



^-v: 17/ 



[HI 1 7] 




(17-A) (17-D) 




(17-B) (17-E) 




(17-C) 
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(18-B) (18-E) 




(18-C) 
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[HI 9] 



1905 -v- 




1909 



1902 
1901 




(19-A) 



(19-D) 



1906-^1 




(19-B) (19-E) 




(19-C) 
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[0 2 0] 



2005 




2002^ 
2001 



(20- A) 



(20-D) 




(20- B) (20- E) 




(20- C) 
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mm 2 



0 0 3 



-15 2 7 4 3 
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[12 1] 




(21- A) (21-D) 




(21-C) 
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<Wm 2 0 0 3- 1 5 2 7 4 3 ^- : 23/ 



[12 3] 




(23-A) 




(23-B) 




(23-C) 



tBIE#2 0 0 4 



-3002645 
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[02 4] 



100 





80 


1.5MV/cm@125°C 
. Line space: 140nm 




El 
0 


60 


SiN 




Failure I 


40 


SiC \> 




20 
0 




SiCN : 

. A .. 



1 10 100 1000 

Life Time[hours] 



[0 2 5] 
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